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NATIONAL DAM INSPECTICHN
PROGRAM

PHASE I INSPECTION REPCRT

BRIEF ASSESSMENT

Identification No.: MADOG668

Name of Dam: 014 Grist Mill Pond

Town: Upton

County and State: Worcester County, Massachusetts

Stream: Center Brook - Tributary of the Blackstone
River

Date of Inspection: August 23, 1978

01d Grist Mill Pond Dam was orlginally bullt
some time prior to 1925 and was reconstructed in 1953,
The dam 1s an earthfill embankment 90 feet long and 24
feet high with c¢onerete headwalls on the upstream and
downstream slopes. Route 140, a State Highway, 1s
located on the crest of the dam. There 1is a concrete
outlet structure located on the upstream face of the
dam. The structure contains three welrs and a gated
outlet., Two of the welrs are ungated openings, one
on each sidewall of the outlet structure. The third
welr serves as a splllway and conslsts of flashboards
placed in a slot extendlng the full height of the
outlet structure., The flashboards are 4.4 feet long.
The top of the flashboards is at elevation (E1) 293.3.
A Y-foot high by U.4-foot wilde ocutlet opening is
located at the bottom of the structure and 1s controlled
by a wooden slide gate., The invert of the outlet 1s at
El 283.0. Discharge flows through the dam in a 10-foot
wlde by 16-foot high concrete box culvert, Below the
culvert is a stream channel about 15 feet wide with
vertical stone sgldewalls,

There are deficiencles whlch must be corrected
to assure the contlnued performance of this dam. This
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coriclusion is based upon the visual inspection at the
site, the limlted englineering data, and limited evidence
of operational and malntenance procedures. Generally,
the dam is 1in good condltlion although the concrete on
the structure 1s severely eroded and in poor condltioen,
01d Grist Mill Pond Dam 1s classified in the
"significant" hazard category.

The followlng are vislble signs of distress which
indicate a potentlal hazard at the silte: erosion and
spalling of the concrete on the outlet structure; slight
seepage at the top of the outlet gate; slight seepage at
the toe of the dam; a small tree growlng at the toe of
the dam; eroslion of the embankment slopes near the west
abutment; accumulation of rock debris in the floor of
the box culvert; and minor efflorescence, cracking and
seepage 1n the walls of the box culvert. In addltion,
the channel downstream of the dam contains heavy
overgrowth of trees and brush, an accumulation of rock
and soll 2 feet above the floor of the box culvert, and
pleces of rock fallen from the slde walls.

Hydraulic analyses 1ndicate that combined flow
over the flashboards and overflow welrs, and through the
outlet gate would be 700 c¢fs when the water surface 1s
at E1 301.1 which 1s the lowest elevatlon of the crest
of the dam. An outflow test flood of 2,440 cfs will
overtop the main dam by a maximum of 3.6 feet., The
outlet structure can only discharge 29 percent of the
test flood before overtopplng the dam occurs. In the
event flow overtops the dam, complete fallure of the dam
is unlikely to occur, The highway pavement and concrete
headwalls willl serve to protect the dam under flood
conditions. However, eroslon of the dam could occur,
resulting 1n a treach and partial fallure of the dam.

It 1s recommended that the Owner accomplish the
following: repair the concrete on the upstream and
downstream faces of the outlet structure, repair leakage
at the top of the outlet gate, clear trees and brush
from the downstream channel, remove accumulated rock and
soil from the floor of the box culvert and from the
downstream channel, repalir the stonework 1n the walls of
the dewnstream channel, monitor the small seep at the
toe of the dam, cut down the small tree at the toe of
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the dam, repair eroslon of the embankment slopes near
the west abutment, and repair the minor efflorescence
and seepage in the walls of the box culvert. The Owner
should also Ilmplement a systematic program of inspection
and malntenance.

The concrete on the outlet structure should be
repaired by the Owner within one year. The remalning
remedlal measures in Section 7 should be implemented by
the Owner within a period of two years after receipt of
thls Phase I Inpsectlion Report., An alternative to these
recommendations would be to drain the pond and bre or
remove the dam, -

Edward M. Greco, P.E.
Project Manager
Metcall & Eddy, Inc.

Connecticut Reglstraticn
No. 08365

Approved by:

_..}_AAQ_A,‘
.."“‘“ T .l;_h'ff.
W T,
Stephen L. Bishep, P.E, S STopaeny g

Vice President Selo b .
Metcalf & Eddy, Inc. [
Massachusetts Registration ﬁ%;g‘“““ 7~T£~
No. 19703 Myt
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Thls Phase I Inspection Report on 014 Grist Mi1ll Pond
Dam has been reviewed by the undersigned Review Beoard
members, In our opinion, the reported findings, con-
cluslions, and recommendations are conslstent with the
Recommended Guidellnes for Safety Inapectlion of Dams,

and with good englneering judgment and practice, and 1s

hereby submitted for approval.

CHARLES G. TIERSCH, Chalrman
Chief, Foundation and Materials
Branch

Engineering Divlsion

FRED J. RAVENS, JR., Member
Chlef, Deslgn Branch
Engineering Division

SAUL C. COOPER, Member
Chief, Water Control Branch
Engineerlng Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Englneering Division
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PREFACE

This report 1s prepared under guldance contalned
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase I Investligatlion. Coples of these guldellnes
may be obtalned from the O0fflce of Chlef of Engineers,
Washington, D.C. 20314, The purpose of a Phase I
Investigation 1s to identify expeditlously those dams
which may pose hazards to human 11fe or property. The
assessment of the general condltlon of the dam 1s based
upon avallable data and visual lnspectlons. Detalled
investlgation, and analyses invelving topographic
mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope
of a Phase I investligation; however, the investigation
15 iIntended to 1ldentify any need for such studles.

In reviewing this report, 1t should be realilzed
that the reported condltion of the dam 1s based on obser-
vatlons of field condltions at the time of inspection
along with data avallable to the Inspection team, In
cases where the reservolr was lowered or drained prior
to inspection, such actlon, while improving the
stabllity and safety of the dam, removes the normal load
on the structure and may obscure certaln conditlons
which might otherwlse be detectable 1f I1nspected under
the normal operating environment of the structure.

It 1s important to note that the condltion of a
dam depends on numerocus and constantly changing Internal
and external conditlons, and 1s evolutilcnary 1n nature.
It would be incorrect tc assume that the present condl-
tion of the dam will continue to represent the condition
of the dam at some point 1n the future, Only through
continued care and inspectlon can there be any chance
that unsafe conditicns be detected.

Phase I inspections are not intended to provilde
detalled hydrology and hydraullc analyses. In ac-
cordance with the established Guldelines, the Spillway
Test flood is based on the estimated "Probable Maxlimum
Flood" for the reglon (greatest reasonably possible
storm runoff), or fractions thereof. Because of the
magnitude and rarity of such a storm event, a finding
that a spillway will not pass the test flood should not
be interpreted as necessarlly posing a hipghly inade-
quate condition. The test flood provides a measure of
relative spilliway capacity and serves as an ald in
determining the need for more detailed hydrologlic and
hydraulle studles, considering the size of the dam, its
general conditions and the downstream damage potentilal,
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSFECTION REPORT

OLD GRIST MILL POND
SECTION 1

PROJECT INFORMATION

.1 General

a. Authority., Public Law 92-367, August 8,
1972, authorized the Secretary of the Army,
through the Corps of Englneers, to initilate a
naticnal program of dam inspection throughout
the United States. The Hew England Division
of the Corps of Englneers has been assigned
the responsibllity of supervising the lnspec-
tlon of dams withln the New England Reglon.
Metcalf & Eddy, Inc. has been retalned by the
Hew England Pivilsion to lnspect and report on
selected dams in the State of Massachusetts,
Authorilzation and notice to proceed was I1ssued
to Metcalf & Eddy, Inc. under a letter of July
28, 1978, from Ralph T. Garver, Colonel, Corps
of Englneers. Contract No, DACW 33-78~C-0306
has been assigned by the Corps of Englneers
for this work.

b. Purpose

(1) Perform technical inspection and evalua-
tion of non-Federal dams to 1ldentify
conditlions which threaten the publilc
safety and thus permlt correction 1n a
timely manner by non-Federal interests,

(2) Encourage and assist the States to Iini-
tiate qulckly effectilve dam safety pro-
grams for non-Federal dams.,

(3} To update, verify and complete the
National Inventory of Dams.
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1.2

Description of Project

a.

Location. The dam 1s located on Center Brook,

a tributary of the Blackstone Rlver, in the Town
of Upton, Worcester County, Massachusetts (see
Location Map).

Description of Dam and Appurtenances, 01d
Grist Mill Pond Dam 1s an earthflll dam about
90 feet long with a maximum helght of 24 feet
(see Flgures B-1l to B~5 in Appendix B). Route
140, whiech 1s located on the crest of the dam,
15 56 feet wilde 1ncluding the road pavement,
and a sldewalk, guard rall, and shoulder on
each side of the road. The elevation (El1) of
the crest varies from 301.1 to 302.2. The up-
stream face of the dam conslsts of a vertical
concrete headwall 60 feet long and 21 feet high.
A grass-covered slope at about 3,5:1 1s between
the crest and the top of the headwall. The
eastern 30 feet of the upstream face 1s grass-
covered and at a 2.3:1 slope., The downstream
face of the dam 1s a wvertical concrete wall

43 feet long and 21.5 feet high., A grass-
covered slope of 6:1 1s between the crest and
the top of the headwall., The downstream face
adjacent £o the headwall has been flliled in

to form a parking lot (east side) and grounds
for a church (west side). Boring logs shown
on Plgure B-3 indicate that the dam 1s

founded on glaelal till,

An outlet structure containing three welrs and
a gated outlet 1ls located on the upstream

face of the dam about 28 feet from the west
abutment. Thils structure 1s 13 feet long by
21 feet hilgh and consists of two vertical
concrete sldewalls and two upstream bays
separated by a concrete pier. The Construc-
ticn Drawings (Figures B-3, B-4, and B-5)
indicate a stone-paved 1.25:1 slope forming

an apprcach channel on the east side of

the outlet structure. The slope appeared to
be fllled in wlth scil at the time of the
inspection. The east bay of the outlet struc-
ture I1s a 4.4 foot wide by 14,5 foot high

OLD GRIST MILI, POND DAM

A%]



opening mounted with about 15 8-inch flash-
bocards. The top of the flashboards 1is at El1
293.3. The west bay has a concrete headwall
with a 4-foot high by 4.U-foot wide opening
at the bottom controlled by a 4,5-foot high
by 5~foot wlde wooden slide gate. This
serves as the outlet gate for the dam and
has an invert at El1 283.0. Soll has accumu~-
lated to E1 284.7 upstream of the sllde
gate, The concrete sidewalls of the outlet
structure are 1.3 feet thick and extend 7.5
feet (west wall) and 5.2 feet (east wall)
upstream of the dam. Each sildewall contains
a rectangular opening which functlions as an
overflow welr under high flow conditions.
The openings are 3.8 feet high by 4.6 feet
wide on the west wall and 3.7 feet high by
2.3 feet wide on the east wall. They have a
combined weir length of 6.9 feet and are at
E1 293,9, Downstream of the flashbocards

and sllde gate, the floor of the outlet
structure slopes to a toe elevation of 280.5
(shown on Figure B-4),

A 10-foot wide by 16-foot high concrete box
culvert 1s located directly downstream of the
outlet structure. The culvert is 79 feet
long, and the invert slopes from E1 280.5
upstream to 280,0 downstream., Flve U-inch
diameter draln holes were observed at about
E1 283 along the east wall of the condult,

The culvert ends at the toe of the dam and
leads to a downstream channel. The channel
has vertical dry-stone masonry sldewalls and
an earth and cobble bottom 15.5 feet wilde

(see Plan of Downstream and Sectlons, Figure
B-2). The height of the sidewalls decreases
downstream from 4.7 to 2.9 feet high on the
east wall and from 8.9 to 3.5 feet on the west
wall, The east wall 1s about 100 feet iong,
and the west wall 1s about 160 feet long. A
steep earth slope rises about 15 feet above the
east wall to a parking lot. The land adjacent
to the west wall 1s about level with the top
of the wall,
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Size Classlfication. 0l1ld Grist Mill Pond Dam
is classified 1n the "small" category since it
has a maxlimum helght of 24 feet and a maximum
storage capaclty of 115 acre-feet.

Hazard Classificatlon. Downstream of the dam

1s a 1lightly developed cormerclal and residen-
tial area for about 1,300 feet. There 1s a
storage lot contalning several tanks of heating
¢ll located next to Center Brook about 500 feet
downstream of the dam. At 650 feet downstrean

the brook passes through a 5-foot high by 13-foot
wlde culvert beneath Grove Street, which 1s a two-
lane road to Upton Center., At 800 to 1,300 feet
downstream, there are six residences which are on
higher ground west of the stream bed. Below 1,300
feet, there 1s no development next to the strean,
In the event of dam failure, it 1s unlikely

that more than a few lives would be lost or

more than an appreciable amount of damage would
occur. Accordingly, the dam has been placed 1n
the "significant" hazard category.

Cwnershlp., The dam is presently owned by the
Town of Upton, Massachusetts, Mr, Henry Polriler,
Road Commissioner of the Highway Department
(617-529-3067), granted permission to enter

the property and 1inspect the dam,

Operator. The dam 1s operated by the Town
of Upton Highway Department,

Purpose of Dam., An old dam was originally
built at the site to provide water for a grist
mill. Previous inspectlon reports 1ndilcate
that by 1950, the dam had detericrated and only
a small amount of water was 1mpounded at that
time. In 1953, the dam was rebullt, and the
pond 1s currently used for recreational
activitles such as boating and flshing.

Deslign and Construction History., An original
dam was bullt at the slte scme time prior to
1925. 1In March of 1953, heavy rains caused
eroslon and severe settlement of the roadway
over the dam, and the outlet gates were 1in poor
condition. In the latter part of 1953, the
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dam was reconstructed by the Massachusetts
Department of Public Works, There are no draw-
ings available on the orlglnal dam, however
drawlings dated 1953 show an outllne of the

0ld dam (see Figure B-4) and what the main
construction changes were, The upstrean
headwall was moved about 27 feet upstream,
wldening the crest and the embankment,

The new roadway was hlgher, ralsing the crest
by about 1.5 feet. The floor of the box cul-
vert was lowered about 6 feet, lncreasing the
height from 10 feet to 16 feet. The outlet
gates whlch used to be located at the down-
stream end of the box culvert were removed,

and a new gate bullt upstream adjacent to the
splllway. There 1s no information tc 1ndilcate
slgnificant changes or repalrs to the dam since
1953.

i1, Normal Operatling Procedures. The pond level
1s adjusted seasonally by adding two 8-inch
flashboards to the welr of the splllway 1in late
spring and removing them in late fall. The
flashboards have eye-bolts and are accessible
from an overhead concrete walkway. The outlet
gate l1la reported to be operable and can be used
to lower the pond 1n an emergency. Under normal
conditions, the gate wheel 1s not left on the
hoisting frame,

1.3 Pertinent Data

a. Dralnage Area., The approximate 2,650-acre
(4.14 square mile) drainage area above the dam
is generally sparsely developed and wooded.

The northern one-third of the dralinage area 1s
a State park. The remalilnder 1s sparsely devel-
oped except in the vicinity of the pond which
is moderately to thickly developed. Slopes
range from 1 to 20 percent.

There are two dams upstream of 0l1d Grist Mil1l
Pond. Pratt Pond Dam is located 1,600 feet
upstream and Dean Pond Dam 1is 7,800 feet up-
stream, both on Center Brock. A high-tension
pewer line and a buried gas plipellne also
traverse the dralnage area.
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Discharge at Dam Site. An outlet structure
containling three welrs and a gated outlet 1s
located on the upstream face of the dam about
28 feet from the west abutment, Normal
discharge 1s over a welr made of flash-

boards which 1s 4.4 feet long and at El

293.3. Hlgher pond levels dlscharge over two
side overflow welrs which have a comblned
length of 6.9 feet and are at E1 293.9.

Water can alsc be discharged through a 4-foot
high by 4.,4-foot wide slide gate opening which
has an invert at E1 283.0. Water discharging
from all of these structures flows through a
79-foct long, box culvert through the embankment
of the dam. The culvert 1s 10 feet wide by 16
feet high and has a slope of 1 percent.

Hydraullec analyses 1ndicate that the comblned
flow over the flashboards and overflow welrs,
and through the outlet gate would be 700 cfs
when the water surface 1s at E1 301 which i1s
the approximate low polint on the crest of the
dam, An outflow test flood of 2,440 cfs will
overtop the main dam by a maximum of 3.6
feet, The maximum flood which has occurred
at the dam site 1s unknown, Personnel at the
Upton Highway Department recall the dam was
not overtopped in the 1955 hurricane, however,
water overflowed from the west side of the
pond onto North Main Street.

Elevation {feet above Mean Sea Level (MSL))., A
benchmark at E1 298.0 was established at the

top of the concrete walkway near the slide gate,
This elevation is given on sheet 1 (Figure B-3)
of the Construction Drawlngs,

(1) Top dam: 301.1 to 302.2
(2) Test flcod pool: 304.7

(3) Design surcharge {(original design):
unknown

(4) TPull flood control pool: Not Applicable
(N/A)

{5) Recreatlon pool: 293.3 top of flashboards
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(6) Spillway crest (ungated):
293.3 top of flashboards
293.9 top of overflow welr

(7) Upstream portal ilnvert dlversion tunnel:
N/A

{8) Stream bed at centerline of dam:
284,7 natural pond bottom
283.0 invert of slide gate
(9) Tallwater: 283.,0
d. Reservolr
(1) Length of maximum pool: 1,500 feet
(2) Length of recreation pool: 1,500 feet
(3) Length of flood control pool: N/A

e. Storage (acre feet)

(1) Test flood surcharge: 100 at E1 304,7
(2) Top of dam: 115

(3) Flood control pool: N/A

(4) Recreation pool: L5 (Approximate)

(5) ©Spillway crest: U5

f. Reservolr Surface (acres)

(1) Top dam: 9
#(2) Maximum pool: 9

(3) Flood-control pool: N/A

¥Based on the assumption that the surface area will not
slgnificantly increase wlth changes in reservolr eleva-
tlon from 293.3 to 301.1.
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i.

(4)
(5)

Dam
(1)
(2)

Recreation pool: 9

Splllway crest: 8§

Type: earthfill

Length: 90 feet

(3) Height: maximum 24 feet

(4) Top width: 56 feet

(5) Side slopes: vertical upstream and

downstream

(6) Zoning: Unknown

(7} Impervious core: None

(8) Cutoff: Unknown, founded on glaclal till

(9) Grout curtain: None

Spillway

(1) Type: flashboards

(2) Length of weir: 4,4 feet at flashboards
6.9 feet at overflow welrs

(3) Crest elevation: 293.3 top of flashboards

(4) Gates: None

(5)

(6)

Upstream Channel: Stone-paved side slope
east of splllway

Downstream Channel: 10-foot wlde by 16~fcot
high by 79=-fcot long concrete box culvert
leading to stream bed

Repgulating Qutlets, The regulating cutlet at

the dam 1s a U,5~foot high by 5-foot wide wooden
slide gate which controls a 4-foot hlgh by
4,4~foot wide outlet opening., Thils outlet 1s
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located on the upstream face of the dam about
25 feet from the west abutment. The gate 1s

operated by a Rodney-Hunt gate wheel and hoilst
frame mounted on an overhead concrete walkway,

The pond level can also be regulated by removing
or adding flashboards from the splliway. The
drawlings dated 1952 show that these flashboards
continue down tc the same lnvert elevation

as the slide gate. The flashboards have
eye=bolts and can be removed by holsting from
the overhead walkway.
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SECTION 2

ENGINEERING DATA

General. The only plans, speciflcations or compu-

tations availlable from the Owner, State, or County
offices relative to the design and construction of
thls dam are three sheets of drawlings by the Massa~
chusetts Department of Public Works dated November,
1952, showing the proposed reconstructlion of the o0ld
dam (copies 1n Appendlx B}. The only other data
available for thils evaluatlon were visual observa-
tions made during inspection, review of previous
inspection reports, and conversations with personnel
at the Town of Upton Highway Department, and State
and County agenciles,

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department of Publilc
Works: Messrs. Willis Regan and Raymond Recchford,
and of the Massachusetts Department of Environmental
Quallty Englneering, Divislion of Waterways: Messrs,
John J., Hannon and Joseph lagallo,

Also, we acknowledge the cooperatlon and asslstance
of personnel from the Worcester County Engineer's
Office: Messrs. John 0'Toole and Joseph Brazauskas,

In addition, we thank Mr, Henry Polriler, Road
Commissioner, Town of Upton Hlghway Department, who
allowed us to Inspect the dam and provlded informa-
tion on 1ts operatlon.

Construction Records, There are no detalled con-
struction records availlable.

Operating Records, Nc¢ coperatlon records are
avallacvle, and there 1is no daily record kept of the
elevation of the pool or rainfall at the dam slte,

Evaluation.

a. Avallabllity, There 1l limitfed englneering
data available,

OLD GRIST MILL POND DAM
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Adequacy. The lack of in-depth englneering data
did not allow for a definiltlve review. Therefore
the adequacy of thls dam could not be assessed
from the standpoint of reviewing deslgn and con-
structlon data, but 1s based primarily on visual
inspection, past performance hlstory and
engineering Jjudgment.

Validity. The limited engineering data avall-
able 1s valid,

OLD GRIST MILL POND DAM
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SECTION 3

VISUAL INSPECTION

3.1 Findings

al

General. The Phase I Inspection of the dam at
0id Grist Mill Pond was performed on August 23,
1978, A copy of the inspection check list 1s
ineluded 1n Appendix A, Previous 1lnspectlons by
others have been made since 1925, A partlal
listing of these 1nspectlons 1s 1n Appendlx B,
An 1nspectlon was made by the Massachusetts
Department of Public Works in 1976, A copy of
their report is 1ncluded in Appendilx B,

Dam, 01d Grlst M1ll Pond Dam 1s an earthfill
embankment with a state highway on the crest and
concrete headwalls on the upstream and downstream
slopes, The embankment 1is generally in good con-
dition, but several minor slgns of distress were
observed, Slight seepage was ncted at the bottom
of the downstream headwall about 10 feet west of
the discharge condult, A small tree 1s growlng
next to the downstream headwall about 15 feet
east of the discharge condult. Surface

runoff has caused erosion of the upstream and
downstream slopes at the west abutment of the
dam, Minor crackling of the asphalt pavement

on the hlghway and on the sidewalks was also
chserved.

Appurtenant Structures, A concrete spllliway and
outlet structure 1ls located on the upstream face
of the dam. Thils structure conslsts of two up-
stream bays, the east bay containing flashboards
functions as the main splllway and the west bay
containing a concrete headwall and wooden slide-
gate functions as an outlet. Two rectangular
openings in the sldewalls serve as high water
overflow welrs. Water dilscharging from all of
these structures 1s conducted through the embank-
rment inslde a concrete box culvert and into a
steam bed below the dam.

Severe eroslon and spalling of the concrete has
cceurred along the water line of the outlet
structure, The upstream edges of the slde-
walls and of the pier separating the bays all

OLD GRIST MILL POND DAM
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show signs of spalling at the water llne and

are in poor condltlion. ZRusting was also noted
along the keyway for the flashboards, and 1t was
observed that the Jolnts between the cutlet
structure and the upstream headwall are

open and unfillled. The downstream face of the
center pler and the headwall above the sllde

gate 1s eroded and pleces of concrete are missing.
Slight seepage was observed flowlng from the top
of the slide gate,

The concrete of the box culvert 1s generally in
good condition. There 1s some sllght erosion
and stalning along the water line, Some slight
seepage 1s also occurring along two construc-
tion Joints, and diagonal efflorescence was
observed about midway 1in the culvert. The
concrete walls contain small patches where
constructlion ties have been cut off, Rock
debris has accumulated on the floor of the
culvert.

The stream bed below the box culvert 1s thickly
overgrown and in poor conditlon. The stonework
in the sidewalls 1s deteriorating, and blocks of
rock are overhanging and falling into the channel.
Other rocks and riprap washed downstream have
accumulated in the floor to a level about 2 feet
above the invert of the box culvert. Numerous
trees and brush are growing along the sides and
bottom of the stream bed, especlally on the

east slde slope where 24-inch and 30-lnch diam-
eter trees are growlng.

Reservolr Area. The area around 0ld Grilst

M111l Pond 1s lightly developed and contalins a
cemetary and about 40 residences, It 1s possible
that some future development could occcur along
the eastern shore of the pond, The area 1s
generally wooded or grassed with moderate slopes
of 5 to 15 percent.

Downstream Channel, Discharge from the dam

flows downstream 1n Center Brcok whilch slopes at
1.4 percent, There are three downstream culverts:
a 5-foot high by 13-foot wide box culver{ beneath
Grove Street 650 feet downstream, a 7.5-foot

high by 20-«foot wlde box culvert beneath

OLD GRIST MILL POND DAM
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Station Street 2,800 feet downstream, and two
g-foot high by 9=foot wlde box culverts beneath
Mendon Street 6,000 feet downstream,

Evaluatlion. Although the dam appears to be in
good condltion, repalrs are needed to the

outlet structure and the downstream channel

needs to be cleared., It is evident that these
structures are not adequately maintained, Recom-
mended measures to lmprove these condltions are
stated in Section 7.3.

OLD GRIST MILL POND DAM
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4.3

b4

4.5

SECTION 4

OPERATING PROCEDURES

Procedures. The dam 1s operated seasonally by mem-
bers of the Town of Upton Highway Department, who
reportedly add two 8-inch flashborads to the welr
in late spring and remove them 1n late fall. The
flashboards contaln eye-bolts for ease of removal
and are accesslible from the overhead concrete
walkway. The control wheel for the outlet gate

1s kept by the Highway Department. The gate 1s
reportedly operable and can be used 1In an emergency
to draw down the pond.

Maintenance of Dam., There 1s no regular program

of maintenance for the dam and 1t 1s evlident that
the dam 1s not adequately malntalned. Seepage and
tree growth 1s beginning to occur at the downstream
toe and surface runoff 1s eroding the upstream and
downstream slopes at the west abutment.

Malntenance of Operatling Faclllties, The concrete

on the cutlet structure 1s severely eroded and in
poor condition. The stream bed below the dam

1s thilckly overgrown, the sldewalls are deterilorating,
and rock has accumulated in the bottom. The concrete
walls of the box culvert require minor repalr and
rock debrls has accumulated on the floor of the
culvert.

Description of Any Warning Systems in Effect, There
are no warnlng systems in effect at thils dam.

Evaluatlion. There are no maintenance or warning
systems 1n effect at 01d Grist Mill Pond Dam, Thls
is undesirable, consldering the dam 1is in the "signl-
ficant" hazard category. A program of regular main-
tenance for this dam should be 1mplemented, as
recommended in Sectlon 7.3 Remedial Measures,

OLD GRIST MILL POND DAM
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

.

Design Data. The probable maximum flood (PMF)
rate was determined to be 1,600 cfs per square
mile. Thils calculation 1s based on an average
drainage area slope of 3 percent, the pond-plus-
swamp area to drailnage area ratlo of 7 percent,
and the U.5., Army Corps of Englneers' Flow Rates
(dated December 1977). Applylng one-half the PMF
to the 4,14 square mlles of dralnage area results
in a calculated peak flow of 3,310 cfs as the in-
flow test flood. The Inflow test flood was
adjusted for surcharge storage 1n both 0ld Grist
M1ll Pond and Pratt Pond, located upstream, which
is at nearly the same elevation, The maximum
discharge rate was established as 2,440 c¢fs wilth
a water surface at E1 304.7.

Flow over the crest of the dam due to the test
flood is predicted to be 1,640 cfs while the com-
bined flow over the flashboards, overflow welrs,
and through the outlet gate would be 800 c¢fs,

The maximum head on the dam would be 3.6 feet
with a discharge of 16.4 c¢fs per foot of

wldth, The depth of water over the dam at
critical flow would be at 2 feet wilith a

velocity of 8.2 fps.

Hydraulic analyses 1lndicate that the comblned
flow over the flashboards and overflow welrs,
and through the outlet gate would be 700 cfs

when the water surface 1s at E1 301 whlch is

the approximate low point on the crest of the
dam.

Experience Data., Hydraulle records are not
avallable for thils dam. Personnel at the Upton
Hilghway Department recall that 1n 1955 the dam
was not overtopped, however, water did over-
flow from the west side of the pond onto North
Main Street,

OLD GRIST MILL POND DAM
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Visual Inspectlon, The 01ld Grist Mill Fond Dam
1s essentlally a highway embankment carrying
State Highway No. 140. Dilscharge 1s through
the outlet structure and into a 10-foot wide

by l6-foot high conerete box culvert, The
outlet structure ls rectangular in plan. The
two sldewalls each contain a rectangular
opening wlth an cverflow welr at E1 293,09,

The two welrs have a total length of 6.9

feet.

The upstream face of the cutlet structure contalns
a low level gate 4 feet high by 4,4 feet wlde with
an invert at E1 283.0., A vertical slot, 4,4 feet
wide with an invert at E1 283 1s also buillt into
the upstream face of the structure., This slot 1s
filled with flashbcards up to EI 293.,3, forming a
4.4-foot by #4.4-foot opening.

The structure was bullt in 1953, The condition
of the structure 1s generally gocd, although
severe spalling and erosilon of concrete was noted
cn the upstream edges of the plers at the water
line.

A 2-foot deep deposit of rock and sediment
cccurs in the lower end of the culvert, This
deposit produces a channel invert which 1s con-
slstent with downstream levels. During high
discharges, the downstream channel 1s likely to
deepen which would facllitate the removal of
sediment in the culvert, allowlng that structure
to operate at full capacity.

Overtopplng Potential, Overtopplng of the dam
1s expected under the test flood. Discusslon
with personnel at the Upton Highway Department
indicated that the dam was not overtopped
during the 1955 hurricane, however, water did
overflow from the west slde of the pond onto
North Main Street. In the event of overtopping,
complete fallure of the dam 1s unllkely to
occur. The hilghway pavement and concrete
headwalls wlll serve to protect the dam under
flood conditlons. However, ercsion of the

dam c¢ould occur, resulting 1n a breach or

OLD GRIST MILL POND DAM
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partlal fallure of the dam. In the unlikely
event the dam falls during the peak discharge
of the test flood, the water elevatlon 1in the
discharge channel would rise only about 1.8
feet over 1ts prior level,

OLD GRIST MILL POND DAM
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stabllity

a,

Visual Observations., The evaluation of the
structural stabllity of 01d Grist Mill Pond Dam
1s based on the visual 1nspection conducted on
August 23, 1978. As dlscussed 1in Sectilon 3,
Visual Inspectlon, the dam 1s generally in

good condlition, although the concrete on the
outlet structure 1is severely eroded and
spalled.

Based on these observatlons, the embankment of the
dam does not appear to be unstable and 1s not
considered a potential hazard.

Design and Constructlon Data., There are three
sheets of drawlngs dated 1952 avallable from the
County and the State on the deslgn and
constructlon of the dam (see Figures B-3,

B~4, and B-5 in Appendix B). There are no

other plans, specifications or computatlons
avallable on the design, construction or

repalr of this dam from the Owner, County

or State offices, Furthermore, Informatlon does
not appear tc exlst on the type, shear strength
and permeabllity of the soll and/or rock mate-
rlals of the embankment,

01d Grist Mill Pond Dam was originally bullt some
time prior to 1925 and was reconstructed in 1953,
Reconstructlon conslisted mainly of widening the
embankment in the upstream direction, construc-
tlon of a new outlet structure on the upstream
face of the dam, and enlargement cf the

box culvert through the embankment., The drawings
do not indicate the zoning of the original dam

or the added embankment. The upstream stone
headwall of the original dam appears to have

been left in place inside the new embankment

(see Figure B-4), Dralnage holes are shown

to exist 1n the upstream concrete headwall

and were cobserved 1n the east wall of the

box culvert, The drawlngs do not show the
presence of any cutoff beneath the dam. Test
borings shown on Flgure B-~3 1ndicate that the

dam 1s founded on glaclal till.

OLD GRIST MILL POND DAM
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Operating Records, There is no evidence of
Instrumentatlon of any type 1n 0l1d Grist Mill
Pond Dam, and there 1s nothing to indlcate that
any instrumentaticn was ever 1lnstalled in this
dam. The performance of this dam under prilor
loadling can only be inferred by physlcal evidence
at the site,

Post-Constructlon Changes, There are no as-
bullt drawlings available for 01d Grist Mill Dam,
The drawlngs dated 1952 show an cutllne of the
orlginal dam and proposed changes constructed

in 1953. No other significant changes are known
to have been made slince 1853,

Selsmic Stabillty. The dam 1s located in Selsmic
Zone No. 2 and 1n accordance with Phase I "Recom-
mended Guldellnes" does not warrant seilsmic
analyses.

OLD GRIST MILL POND DAM
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SECTION 7

ASSESSMENT, RECCMMENDATIONS, AND
REMEDIAL MEASURES

7.1 Dam Assessment

a.

Condltion. Based upon the visual 1nspection
of the site, the limited englneering data,

and a lack of operational or malntenance
informatlon, there are deflclencles which

must be corrected to assure the continued
performance of thls dam. Generally, the dam 1s
considered to be 1in good condition although the
concrete on the outlet structure 1s eroded

and in poor conditlon. Several signs of
distress were observed at the site: eroslion
and spalling of the concrete on the outlet
structure; slight seepage at the top of the
outlet gate; heavy growth of trees and brush on
the sldes and floor of the downstream channel;
accumulation ¢f rock and soll in the floor of
the box culvert and in the downstream channel
to a level about 2 feet above the invert

of the box culvert; deterioratlon of the stone-
work on the sides of the downstream channel;
slight seepage at the toe of the dam 10 feet
west of the box culvert; a small tree growlng at
the toe of the dam east of the box culvert;
erosion of the embankment slopes near the west
abutment due to surface runoff; and milnor
efflorescence and seepage 1n the walls of the
box culvert.

Hydraullc analyses indlicate that comblned flow
over the flashboards, overflow welrs and
through the outlet gate would be 700 c¢fs when
the water surface is at E1 301,1 which 1s the
low polint on the crest of the dam. An cutflow
test floocd at 2,440 cfs will overtop the dam by
a maximum of 3.5 feet. The outlet structure
can only discharge 29 percent of the test

flood before overtopplng the dam.

QLD GRIST MILL POND DAM
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7.3

b. Adequacy of Information. The lack of in-depth
englineering data did not allow for a definitlve
review. Therefore the adequacy of this dam could
not be assessed from the standpolint of reviewlng
design and construction data, but 1s based pri-
marily on visual lnspection, past performance
history and engineering judgment.

c. Urgency. The remedial measures outlined below
should be Implemented by the Owner withiln two
yvears after recelpt of thils Phase I Inspectilon
Report. However, repalr of the concrete in the
outlet structure should be done by the Owner
within one year.

d, Need for Additional Investlgation, Addltional
Investligations to further assess the adequacy of
the dam are not required at the present tilme,
Recommendations on repalrs and malntenance pro-
cedures are stated below in Section 7.3 Remedial
Measures,

Recommendatlons, As a result of the visual 1nspec-
tion and a review of avallable data, further i1nvesti-
gatlons to assess the adequacy of the dam are noct
consldered necessary at thils time. Future changes
withln the watershed, the downstream area or to the
dam may necessitate further I1nvestigatlons.

The Recommendatlons on repalrs and malntenance pro-
cedures are outlined below under Sectlon 7.3, Remedlal
Measures.

Remedial Measures

a. Operating and Maintenance Procedures, The dam
and appurtenant structures are not adequately
maintalned, It 1s recommended that the Owner
accomplish the followling:

(1) repair the concrete on the upstream and
downstream faces of the outlet structure

(2) f£1i11 in joints where the structure meets the
upstream wall of the dam; repalr leakage at
the top of the outlet gate

OLD GRIST MILL POND DAM
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7.4

(3)

(4

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

clear trees and brush from the sides and
floor of the downstream channel

remove the 2-foot thickness of accumulated
rock and soll from the floor of the box
culvert and from the downstream channel

repalr deteriorating stonework in the walls
of the downstream channel

monitor the seepage at the toe of the
dam west of the box culvert

clear the tree at the toe of the dam east
of the box culvert

repalr eroslion of the upstream and downstream
slcpes of the dam near the west abutment

repalr minor efflorescence and seepage at
construction Joints in the walls of the box
culvert

implement a systematic program of mainten-
ance lnspections. As a minimum, the 1lnspec-
tion program should conslst of a monthly
inspection of the dam and appurtenances,
supplemented by additilonal inspectlons during
and after severe storms. All repalrs and
maintenance should be undertaken in accordance
with all applicable State regulations

instiltute a definlte plan for survelllance
and a warnling system durilng pericds of un-
usually high rains and/or runoff

periodic technlcal Iinspections of thils dam
should be continued on an annual basis,

Alternatives. An alternatilve ¢o implementing the

recommendaticns and remedlal measures ltemlized above
would be to draln the pond and breach or remove the

dam.
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APPENDIX A
PERIODIC INSPECTION CHECKLIST
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PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT Old Grist Wil fnd Dam DATE g-28-7¢
TIME 8:Q0AM o 12:COAM

WEATHER Svhny - J0°F

o
W.S. ELEV.243.4 U.S.283.[§N.S.
rbased cn assumed benchmadk ¢lévafion

PARTY: of 298.0 M5L ut fep of walkway near
~ ouflet gafe

L. Fd Creco 6.

= h{;/e anagan | 7. _Frank SvioKla

3. Sve Pierce 8. _Henry lord

i, Carpl Sweet 9. M k¥e [fhcello—Mass Div. Waleraays

0 Dave Cole 10._Henry Poirei - [%&f}zr} A&g,g Depi.

PROJECT FEATURE INSPECTED BY REMARKS

1 D Ed Grec o’/ Carel Sueet

2. ‘;Ogdurg}, Zc;f/é Brancu}anf/ fd Greeo

3.

4,

6.

7. N

b.

3.

.
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DISCIPLINE

PERIODIC INSPECTICN CHECK LIST

PROJECT _Old Grist Mill

PROJECT FEATURE dam

5}(«’0/66 heal

DATE 8’/.23]75?
NAME  Edl Greco
NaME Cavel Siweet

AREA EVALUATED

CONDITIONS

DAM EMBANKMENT

-1953- mas ked on DS

; headwa ll
Crest Elevation Vakies Ean\BOL/ o 302.2
Current Pool Elevation 293. 4
Maximum Impoundment to Date unknown
Surface Cracks miner Cracking m ."‘?Dba/} pavemend cn
road and Sidrualks

Pavement Condition

gaad.

Movement or Settlement of Crest

road profile appears vni form

Lateral Movement

walls Stra éyhf - o movement wisible

Vertical Alignment

Kie 140- State l/.-?/*;way- [/a#yma{e:

fransverse slope - pavement ¢urved,

f i
Horizontal Alignment hrehed a’osir{am
Ccnaition at Abutment and at LUE-‘S/'-#/(s {nfo stone wall ]qccoﬂ
Concrete Structures 2ast - fres wto patoral grovncl conclition
; -~ cal
Indications of Movement of gfrfboﬂs_‘,?i‘;{;ff{lj vertica jﬂ;rge_
Structural Items on Slopes alomin vin foﬁn%;quf-slu“?ﬁf visible

Trespassing on Slopes

small paths 3 of abutments aleng pend ¢ DS
along west wall-small frees US aleny East shere

Sloughing or Ercsion of Slopes
or Abutments

Shaht erosion US+ DS slopes -west side -
due fo ronof€ Fom Curd line + Sidewal K

Rock Slope Protection - Riprap
Failures

nNe r,/g rap Vf'_';-'f‘é/df

Unusual Movement or Cracking at
or near Toes

nene visi ble

Unusual Embankment or Downstream
Seepage

shaht seep at DS Joe /' west of
bex colver ¥

C'anc re fc?

Piping or Bolls-Aone  Headwall -

good, cordlition - small weeds in J‘mm‘ - fil
material falling cut-free_af DS foe, east corner

Youndatlion Drainage Features

5- 4"weep holes m east wall of box calver ¥

Toe Drains

unknown

Instrumentation System

no re

vaged Zor &



PERICDIC INSPECTION CHECK LIST

PROJECT_Old Crist Ml DATE 9/43,/ 78
PROJECT FEATURE 3 Hoay NAME_A#/e_ﬁmaﬁfaﬂ__,m
Fd
DISCIPLINE gméeaémca[ NAME___ Fd Kreco
AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel

Nore

General Condiltion

Loose Rock Overhanging

MNA (nof ggn/:bab/e,)

Channel A
Trees Overhanging Channel A A
Floor of Apprcach Channel AJ/]

b, Welr and Training Walls

B*wooden {lashboards - 2 eye bofts at fop
boards Coversd with plasiic sheel - *boards

(ieneral Condition of
Conecrete

_ Lt known?
poora SEeVEre €rasion 0/
Keir prers

Rust or Staining

shght - Key urfay for £lashboards

Spalling

nose prers for weir

Any Visible Reinforcing

noneé

Any Seepage or Efflorescence

none. visible

Drain Holes

norx.

¢. Discharge Channel

earih _bho J

Jeneral Condltlon

reedargular chapnel DS of box culvert
tom w/stone maseary walls

}GI r 4o peer

Loose Rock Owverhangling
Channel

distedged fallen sihones from
mASENT Y sitewalls

Trees Overhanging Channel

24" 4 30" dia. Frecs on east sude | densc
brush on beth Sides

1 . varth t Cobbles - floor built up 2/¢.
Floor of Channel above cedvert inver t- brush-somy debers
Other MObstructicons /a/‘

12°dia cedvirt from pear Luyg

Jocated 7305 on west wa il

paged-Foi 4



PERIODIC INSPECTION CHECK LIST

PROJECT Cld Grist 1Ol Fond DATE  8/23 /78
PROJECT FEATURE oudled works NAME  Ed Greco -
DISCIPLINE ?eafec/zat'caz naME Carel Seoeet

AREA EVALUATED CONDITION
e woeden shde gate- hand cwheel
(ITLET WORKS - OUTLET STRUCTURE o m?owf})m[/ Comrete cnlKuay

ani) OUTLET CHANNEL

: . i eicept for Severe Crosipn ©n NOSe prers
general Condition of Concrefe /gaaccg;,a{:cgm'ggﬁm on DS gm{é of zxm/“-éf}' 4

slght s J’a}nz’nj of Serew stern

Fust or Stailning

Cpalling Severe on nose piers

Lroslion or Cavitation Severé or Nose piers

nore  visible
Seepage al fgo of wooden shde 54/5

Visible Reinforcing

Any Seepage or Efflorescence

open Jomnts af headwall

Conditlon at Jolints

Drain Holes 5-4" weep holes on eas? wall of box colvert

Channel corcrete box culvert vnder dam

Loose Rock or Trees Over- # . 6/5-
hanging Channel MA (no applice )

47'&0(/— small aéc‘/;es wn aialls | shaht seepage
4

Condition of Discharge alﬂf‘? 2 joint + ayanﬂ/ efflorese énce pelir
Channel anddle of culvert - 5/i.;;ﬁ/ resion aleng water
line- ¥ dram holes (5) along water /e east

wall - f(/D fdﬁ o floor of eelverd - 07!5' _5‘/,“;,(-,(;
bokom of channel O3 of slide gafe

Ycutlet gate mechansm - Redney- Hont Machine Co, Crarge, /Mass.
Type- 550124
Shop Mo, 690

page4-4or £



APPENDIX B

PLANS OF DAM AND PREVIQUS
INSPECTION REPORTS

Page

Flgure B-1 Plan of Dam B-1
Figure B-2 Plan of Downstream Channel and

Sections B-2
Figures B-3, B=4, and B~5 Drawings of Dam,

dated November 1952 Fold Outs
Previous Inspectlions (partial listing) B-6
Inspection by Massachusetts Department of

Public Works, dated January 12, 1972 B=7
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FIGURE B-2
PLAN OF DOWNSTREAM CHANNEL AND SECTIONS
TRIBUTARY BLACKSTONE RIVER LAyt
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AFPPENDIX C
PHOTOGRAPHS

OLD GRIST MILL POND DAM



NO. 1 VIEW OF SPILLWAY
AND OUTLET STRUCTURE

NO. 2 VIEW OF STREAM BED
BELOW DAM
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e Tlent, B i . - = P

NO. 3 VIEW OF DOWNSTREAM FACE OF DAM AND
BOX CULVERT

NO. 4 VIEW OF WALLS OF BOX CULVERT
AND DOWNSTREAM SIDE
OF SPILLWAY/OUTLET STRUCTURE
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NO. 5 CLOSE-UP OF DOWNSTREAM SIDE OF
SPILLWAY ON RIGHT AND CONCRETE
HEADWALL ABOVE OUTLET ON LEFT

NO. 6 CLOSE-UP OF WOODEN SLIDE
GATE FOR OUTLET CONTROL
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APPENDIX D

HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

OLD GRIST MILL POND DAM
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APPENDIX E

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS

OLD GRIST MILL POND DAM



